Changes in regional myocardial cross-sectional area during brief coronary occlusion and reperfusion in conscious dogs.
The effect of a brief period of coronary occlusion on a regional myocardial cross-sectional area was studied in 6 conscious dogs. Subendocardial segment length and wall thickness were continuously measured with a sonomicrometer in the central ischemic area perfused by the left circumflex coronary artery during a 2-min circumflex occlusion and subsequent reperfusion. Measurements were repeated before and after collateral development induced by 180 +/- 30 (SEM) 2-min circumflex occlusions (20 +/- 3 days). In order to evaluate the changes in regional myocardial volume, end-diastolic regional cross-sectional area was calculated as a product of end-diastolic segment length and wall thickness. Before collateral development, end-diastolic regional cross-sectional area transiently decreased 1.4 +/- 0.6% (NS) at 10 sec following sudden coronary occlusion, thereafter gradually increased to 3.7 +/- 1.0% (P less than 0.05) at the end of a 2-min occlusion. At 10 sec of reperfusion, end-diastolic regional cross-sectional area further increased to 7.0 +/- 1.1% (P less than 0.05) probably due to increased intravascular volume. Increase in end-diastolic regional cross-sectional area was still 2.5 +/- 0.6% (NS) at 3 min after the release of occlusion. After collateral development, the changes in end-diastolic regional cross-sectional area were 0.1 +/- 0.1% (NS), 0.4 +/- 0.3% (NS), 1.0 +/- 0.6% (NS) and 0.2 +/- 0.4% (NS), respectively. Thus, a significant increase in the regional myocardial cross-sectional area occurs during a brief period of coronary occlusion and reperfusion.